a2 United States Patent

US009636988B2

10) Patent No.: US 9,636,988 B2

Pinschmidt 45) Date of Patent: May 2, 2017
(54) MOTOR VEHICLE (56) References Cited
(71) Applicant: AUDI AG, Ingolstadt (DE) U.S. PATENT DOCUMENTS
(72) Inventor: Udo Pinschmidt, Gaimersheim (DE) 8,663,051 B2* 32014 Sten ... F16£I7‘5‘§1/ 28
(73) Assignee: AUDI AG, Ingolstadt (DE) 8,874,289 B2* 102014 Tanba ..o B6OI§860//36?;
) ) o ) 2007/0123383 Al 5/2007 Yokoyama et al.
(*) Notice: Subject to any disclaimer, the term of this (Continued)
patent is extended or adjusted under 35
US.C. 154(b) by 114 days. FOREIGN PATENT DOCUMENTS
(21) Appl. No.: 14/718,791 CN 1428256 7/2003
CN 101386267 3/2009
(22) Filed: May 21, 2015 (Continued)
(65) Prior Publication Data OTHER PUBLICATIONS
US 2015/0336453 Al Nov. 26, 2015
European Search Report with respect to counterpart European
(30) Foreign Application Priority Data patent application EP 15 00 1383.
(Continued)
May 24, 2014  (DE) coevevrneerneee 10 2014 007 940
Primary Examiner — Sherry Estremsky
Gh };6%1?{;/387 (2007.10) (74) Attorney, Agent, or Firm — Henry M. Feiereisen
FI16H 48/30 (2012.01) LLC
B60K 6/365 (2007.10)
FI16H 48/06 (2006.01) 7 ABSTRACT
B60OK 17/16 (2006.01) A motor vehicle, includes a drive motor for driving the
(Continued) motor vehicle, at least one additional motor and at least one
differential for distributing a torque generated by the drive
(52) US. CL 2 que g y
CPC o B60K 6/365 (2013.01); B60K 6/387 motor and transmitted by a drive shaft to a driven differential
(2013.01); B60K 17/165 (2013.01); F16H element of the differential to two output shafts. The motor
48/06 (2013.01); F16H 48/30 (2013.01); B60K vehicle includes a coupling device which can be controlled
1/00 (2013.01); B60OK 2001/001 (2013.01); by a control device, and in a first coupling state directly or
FI16H 2048/364 (2013.01); Y10S 903/902 indirectly couples the additional motor with an output shaft,
2013.01 thereby rendering the distribution of the drive torque to the
Y 2 q
(58) Field of Classification Search output shafts dependent on an additional torque exerted by

CPC .. B60K 6/485; B60K 6/387; B60K 2001/001;

B60K 1/00; B60K 2006/4808; F16H

48/30; F16H 2048/364; Y10T 477/606

USPC 475/150
See application file for complete search history.

the additional motor, and in a second coupling state directly
or indirectly couples the additional motor with the driven
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